Sexually transmitted rectal infections with Chlamydia trachomatis (CT) and Neisseria gonorrhoeae (GC) have been well documented in men who have sex with men (MSM). Few studies have described infections in women who engage in anal intercourse. We performed testing for rectal infections in women who reported ano-receptive intercourse at the Miami Dade Health Department Sexually Transmitted Diseases (STD) clinic and report the prevalence and characteristics of women with rectal CT or GC infections. Our results revealed a prevalence of 17.5% for rectal chlamydia and 13.4% for rectal gonorrhoea. Urine-based screening alone would have missed 6% of rectal chlamydia infections and 35% of rectal gonorrhoea infections. Anal symptoms were reported in 12.5% of women with rectal chlamydia infections. The only associated factor identified was an age less than 28 years. We conclude that rectal screening for CT and GC should be included in STD prevention strategies, especially in the younger population.
INTRODUCTION
Sexually transmitted infections (STIs) continue to increase in the USA, and women are at an increased risk of acquiring and transmitting HIV and other STIs. Current national statistics from the Centers for Disease Control and Prevention (CDC) show increasing number of infections with Chlamydia trachomatis (CT) among women and also high rates of Neisseria gonorrhoeae (GC) among men and women. The national transmission rate of CT increased from 539.8 to 583.8 per 100,000 women between 2007 and 2008. 1 The CDC data inform about infections in the genitourinary tract. However, recent studies suggest that infections occurring in sites other than the genitourinary tract, such as the pharynx and rectum, are underdiagnosed and likely account for continuing transmission. 2 Oropharyngeal and rectal infections caused by CT and GC have been previously described in men who have sex with men (MSM). 3 Few data exist regarding the prevalence of rectal infection with CT or GC in women who practice receptive anal intercourse with few prevalence studies but no national surveillance data. Miami is a multiethnic city with high prevalence of both HIV and STIs. In 2008, the rate of CT infections in Miami-Dade county was 316.9 per 100,000 population, and the national rate was 401.3 per 100,000 population. 4 Preliminary data obtained in the Miami Dade Health Department (MDHD) Sexually Transmitted Diseases (STD) clinic suggests that anal intercourse is a common practice among women of ethnic minorities, especially of Hispanic origin. 5 Diagnosis and treatment of rectal CT and GC infection in women who engage in receptive anal intercourse is not part of routine recommended STI screening, and there is no approved available testing. Routine STI screening with urine nucleic acid amplification tests (NAATs) can detect urethral infections but may miss rectal infections. 3, 6 The objectives of this study were to determine the prevalence of rectal chlamydia and gonorrhoea in women that practice anal intercourse and to describe the demographic characteristics and risk factors of women diagnosed with these infections in the MDHD STD clinic.
METHODS
In May 2007, at the MDHD STD clinic, we included routine screening for rectal CT and GC in individuals who practice receptive anal intercourse. Rectal screening was done in combination with standard STI testing in all women (HIV and syphilis screening, urine or cervical NAAT for CT and GC). Validation studies were performed by the Florida Department of Health (DOH) laboratory services prior to utilization of the test. The APTIMA Combo 2 Assay w (Gen-Probe, San Diego, CA, USA) was used for rectal, urine and cervical specimens. The sensitivity of the urine APTIMA Combo 2 Assay w for cervical infections reported by Gen-Probe for GC and CT in women is 91% and 95%, respectively. 7 However, there are no data that correlate with rectal infections.
The study consisted of a retrospective review of medical records of all women tested for rectal CT and GC from May Correspondence to: M Alcaide, 1400 NW 10th Ave Suite 813, Miami, FL 33136, USA Email: malcaide@med.miami.edu DOH STD clinic medical charts and recorded into an Excel database with protected patient identifiers. Approvals from the University of Miami and the DOH Institutional Review Boards were obtained prior to any study-related interventions.
All the women were asked the routine screening questions from the standard DOH STD form. The questions specifically enquired about rectal symptoms in those who reported receptive anal intercourse. Rectal swabs were collected by inserting the swab 1 -2 cm into the anal canal from all women reporting anal intercourse irrespective of the presence or absence of symptoms. Rectal symptoms were described as pain, discharge, bleeding, ulceration, constipation, diarrhoea or tenesmus.
The data collected included: age, race, ethnicity, income, number of partners within the last two months and one year, history of STIs, symptoms, abnormal physical examination findings, urine testing for CT and GC, co-infection with HIV and other STIs. Age was categorized as either above or below the median. Race was defined as black, white or other. Ethnicity was defined as Hispanic, non-Hispanic or other. Income was categorized as either above or below the Florida poverty line for a family of two. Abnormal physical exam findings were recorded as the presence or absence of findings. Urine APTIMA test results for CT and GC were recorded as positive or negative. Known HIV status prior to testing was documented as the presence or absence of co-infection. A history of STIs was classified as either the presence or absence of one or more STIs (CT, GC, syphilis or genital herpes) in the past. Infectious syphilis was defined as the presence of primary, secondary or early latent syphilis.
The abstracted descriptive data were coded and uploaded into the Statistical Package for Social Sciences software for statistical analysis. Pearson Chi-Square testing was used to determine factors associated with CT/GC rectal infection. A P value of less than 0.05 with a 95% confidence interval (CI) was considered to be significant.
RESULTS
A total of 3398 women received routine STI screening during the study period. Ninety-seven of these women received rectal GC and CT testing in addition to routine STI testing. Table 1 shows the baseline characteristics of the women tested and their test results. Most of the women tested were from minority ethnic/racial groups, Hispanics or black. The median age of the women tested was 28 years. The majority of women tested reported an income below the poverty line, reported no symptoms and had a normal physical examination. The symptoms reported by two women included rectal pain, rectal bleeding and constipation; one of the symptomatic women had a herpetic ulceration at the time of diagnosis which likely explained her pain. Seventeen women had positive rectal swabs for CT; 16 of them had positive urine CT tests. Thirteen women had positive rectal swabs for GC; eight of them had positive urine GC tests. There were three women with rectal CT/GC co-infections. Table 2 shows the factors associated with rectal CT infection. Univariate analysis was performed. Twenty-two percent of women were younger than 20 years. An age less than 28 was associated with rectal CT infection with a significant P value. Twenty-four (26%) of the tested women had positive urine tests for either CT or GC, and 30 (32%) had a positive rectal infection with either CT or GC. Figure 1 shows the correlation between urine and rectal testing positivity. Most women who tested positive for rectal CT had a positive urine test. However, one-third of women with rectal GC did not have urethral infection. 
DISCUSSION
We found very high rates of rectal infections with CT and GC in our clinic. Twenty-seven percent of the women tested were positive for rectal infections: 17% with rectal CT and 13% with rectal GC. Different rates have previously been described in different populations and most of the available data are in MSM. Prevalence in this population is as high as 8.5% in some reports. 8, 9 Data regarding rectal infections in women are limited and a recent study performed by Sethupathi et al. 10 suggested that rates in women may also be high; 12.5% of high-risk women at their genitourinary clinic in the UK tested positive for rectal CT. Our results concur with theirs to reveal higher rates of infections in women than in MSM.
In our sample, younger age was strongly associated with rectal infection with chlamydia. This finding was also reported by Sethupathi et al., 10 who found that 22% of women with rectal CT were less than 20 years of age. This could be due to the higher susceptibility of younger women to infection or to higher prevalence of infected partners at younger ages.
Data regarding correlation with infections from genital and extragenital sources are also limited and mainly described in MSM. In the MSM population, infections in the rectum and in the pharynx would be missed relying solely on urine or urethral testing. 6 There have been reported studies emphasizing the need for extragenital site testing. A study conducted in a men's clinic in Toronto showed that 60.2% CT and 84.3% of GC pharyngeal infections would have been missed relying solely on urine or urethral testing. 3 Kent et al. 6 collected data from two clinic settings to achieve a large sample of MSM documenting the prevalence of extragenital and urethral infections with CT and GC: 54% of rectal CT infections and 21% of rectal GC infections would have been missed if urine testing alone was performed for STI screening. We also found discordant results with urine and rectal samples in our group of women. Our data showed that 6% of CT and 38% of GC rectal infections would have been missed if urine testing alone was performed. Bachmann et al. compared culture and NAAT for the diagnosis of rectal GC and CT. Their results showed a sensitivity of 100% and a specificity of 95.5% for rectal GC. 11 The higher sensitivity of rectal NAAT is a possible explanation for the higher discordances among the urine and rectal GC results. Although the discrepancy between urine or urethral and extragenital sites is higher in MSM, our study reiterates the need for extragenital screening for STIs in high-risk populations of both men and women since undiagnosed rectal infections may account for increased transmission of STI and HIV in high-risk settings.
Similar to urogenital infections, most individuals with rectal infections are asymptomatic. In current reports in the USA, 52-86% of MSM with rectal infections were asymptomatic at the time of diagnosis. 6, 9 Only 2% of the tested women in our sample reported anal symptoms and there was no association between symptoms and rectal infections. Our results regarding asymptomatic infections were similar to those reported by Annan and to a study performed in a San Francisco STD clinic analysing rectal infections among women who received pelvic examinations. 2 The high reported rates of asymptomatic rectal infections show the importance of including rectal STI testing during screening for all who report anal intercourse, even in the absence of symptoms.
Most of the women tested in our sample were Hispanic or African American, and we found high rates of infections in both groups. This is not surprising since we previously reported that 35% of Hispanic and 10% of African American women attending our clinic engage in anal intercourse. 5 Although we identified a high prevalence of rectal CT infections in the women tested, co-infection with syphilis and HIV was not common; there were no cases of HIV co-infection. This differs from data reported in MSM. Annan et al. 9 reported CT infections in a large cohort of London, UK, MSM with an HIV co-infection rate of 31.2%. Our clinic also reported high rates of co-infection in MSM. 12 There have been reports from early prevalence studies isolating CT from the rectal mucosa of women not engaging in receptive anal intercourse. These infections were attributed to autoinoculation with cervico-vaginal contents. 13, 14 Barry and colleagues also reported no correlation between rectal infections and anal intercourse. They also considered non-sexual inoculation of the rectum from vaginal secretions. 2 Our data does not fully support this concept because of discordant rates between the rectal and urethral infections. However, those women in our study with rectal infections alone may have acquired the infection through autoinoculation from a spontaneously cleared urethral or vaginal infection. A study performed by Geisler et al. 15 to describe the natural progression of urogenital CT infections reported spontaneous resolution of CT in 18% of infected women prior to treatment. Other possibilities include falsely positive or negative test results, and all of these factors were considered by Barry et al. 2 in their STD clinic cohort study. Additional studies are needed to determine if treatment outcomes differ among rectal and cervico-urethral infections that may account for discordant test results. Steedman and McMillan 16 reported data suggesting that the standard dosing of azithromycin for the treatment of asymptomatic rectal CT infections may be less effective. Treatment may differ depending on the site of infection. If rectal infections are not adequately treated with the conventional standards for urogenital infections, the rectum can remain a reservoir for STIs and increase the risk of such infections as well as HIV transmission.
Currently, there are no approved validated NAATs for the detection of rectal CT and GC infections, and validation by local laboratories is required for diagnosis. Validation studies were performed at the MDHD STD clinic for the use of the present NAAT. Although the diagnostic standard is culture, NAAT is more sensitive and highly favoured for genital infections. 17 Bachmann and colleagues conducted a study to compare culture and NAAT performances for rectal CT and GC diagnoses. They found NAAT significantly more sensitive in comparison to cultures with sensitivities of 66.7-71.9% for cultures and 100% for NAAT. 11 These newer amplification testing modalities are superior to the standard cultures and should be evaluated by the authorizing authorities for approval for extragenital site infections.
There were several limitations to our study. Data were collected retrospectively by reviewing chart documentations. At times, charts were not fully completed which resulted in missing data. Chart documentation also may not have captured our intended, entire target population as some women may not have reported anal sex. Our sample size was also very small which limits the power of our study. Since rectal testing is not routine, not all clinic providers performed rectal testing and some women who were offered it, refused. Rectal screening was only offered to women who admitted to ano-receptive intercourse, and the rates of rectal infections may have been higher if we included all women for testing.
In conclusion, the rates of rectal infections identified in our population of women engaging in anal intercourse were very high, and most were asymptomatic infections. Routine rectal screening in women with approved tests is a necessity as part of STI and HIV prevention strategies. Further prevalence studies need to be performed to compare rectal infection rates in men and women, in asymptomatic and symptomatic patients, and in those who do and do not engage in ano-receptive intercourse. These results may become useful to inform future guidelines for STI screening.
